(TEF) IPCS

TEF
WHO-TEF(1998)
TBBPA(A-1 )  TBBPA (TBBPA
YA-2 ) HBCD(B-1,B-2,B-3 )
DeBDE(B-2 ) /
@
1
a. (PBDDs/DFs)

PBDDs/DFs 5 PBDDs/DFs 0.12ng/m*N(0.012
0.18ng/m*N) PBDDs 0.048ng/m*N(ND( ) 0.18ng/m®N) PBDFs 0.070ng/
mN(ND  0.17ng/mN) 0.00022ng-TEQ/mN(0  0.0006ng-TEQ/
m3N)

TeBDDs HxBDFs HpBDFs
« -2 -1)
14 ( 14
) PBDDs/DFs
( 980ng/m®N) 3 (
2.4ng/m*N) 1

( 0.0036ng-TEQ/m*N) 1
( 0.017ng-TEQ/m®N) 2
14 ( 15 12
) 5 2

b. (MoBPCDDs/DFs)
MOBPCDDS/DFs 5

C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 5 PCDDs/DFs Co-PCB

0.025ng/m*N(0.006 0.044ng/m®N) PCDDs/DFs 0.0068ng/m®N(ND  0.020ng/m*N) Co-PCB
0.019ng/m*N(0.006 0.032ng/m°N) 0.0000023ng-TEQ/mN(

0.0000006 0.0000054ng-TEQ/m*N)
TeCDDs OCDD TeCDFs

( -2 -17)
14 PCDDs/DFs Co-PCB
( 2.1ng/m®N)
( 0.83ng/m*N) 1 2
( 0.0025ng-TEQ/m®N) (
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0.0033ng-TEQ/mN) 3

a. (PBDDs/DFs)

PBDDs/DFs 2 2
PBDDs/DFs 460pg/L(280 630pg/L) PBDDs 7.5pg/L(ND 15pg/L) PBDFs
450pg/L (280 610pg/L) PBDDs/DFs 69,000pg/L(8,000 130,000pg/L)
PBDDs 7,100pg/L (160 14,000pg/L) PBDFs 64,000pg/L(7,900 120,000pg/L)

0.92pg-TEQ/L(0.54  1.3pg-TEQ/L)
24pg-TEQ/L(0  48pg-TEQ/L)
OBDF HpBDFs PeBDFs TeBDFs

« -2 -2)
14 PBDDs/DFs
( 32,000pg/L) 2
( 5,600pg/L) 1
( 68,000pg/L)
(140,000pg/L)

( 1.5pg-TEQ/L)
( 31pg-TEQ/L)
( 7.3pg-TEQ/L)

(420pg-TEQ/L) 1
b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 2 2 1
ND 1.5pg/L(ND 3pg/L)
MoBHpCDDs
« -2 -9)
14 A-2
( 12pg/L) 1
(520pg/L) 2
C. (PCDDs/DFs Co-PCB)
PCDDs/DFs Co-PCB 2 2
PCDDs/DFs Co-PCB 820pg/L(47 1,600pg/L) PCDDs/DFs 750pg/L(6.6
1,500pg/L) Co-PCB 62pg/L(41 83pg/L) PCDDs/DFs Co-PCB
47pg/L(30 63pg/L) PCDDs/DFs 2.9pg/L(1.9 3.8pg/L) Co-PCB 44pg/L(26
62pg/L) 0.28pg-TEQ/L(0.17 0.39pg-TEQ/L)
0.14pg-TEQ/L(0.099 0.19pg-TEQ/L)
OCDD TeCDDs OCDF
( -2 -18)
14 PCDDs/DFs Co-PCB
( 300pg/L)
( 1,100pg/L)
( 360pg/L) 1
(420,000pg/L) 4
( 0.50pg-TEQ/L)
( 2.8pg-TEQ/L) 1

46



(  0.75pg-TEQ/L)

(240pg-TEQ/L) 3
a. (PBDDs/DFs)

PBDDs/DFs 2 PBDDs/DFs 2,000pg/m*(17
4,000pg/m®)  PBDDs 5.5pg/m*(2.7 8.3pg/m®)  PBDFs 2,000pg/m3(15
4,000pg/m*) 11pg-TEQ/m*(0.052 21pg-TEQ/m®)

OBDF HpBDFs HxBDFs
« -2 -3)
14 PBDDs/DFs (

13,000pg/m?) A-1 (4000pg/m*) A-2

(17pg/m®) 3 (  37pg-
TEQ/m®) A-1 (21pg-TEQ/m*) A-2
(0.52pg-TEQ/m®) 1
14 ( )
b. (MoBPCDDs/DFs)

MoBPCDDs/DFs 2
C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 2 PCDDs/DFs Co-PCB
14pg/m*(12 16pg/m®) PCDDs/DFs 6.8pg/m*(4.2 9.3pg/m®*) Co-PCB 7.3pg/m¥(
6.9 7.6pg/m?) 0.12pg-TEQ/m3(0.11 0.12pg-TEQ/m*)

OCDD TeCDFs
( -2 -19)
14 PCDDs/DFs Co-PCB
( 150pg/m*) 1 (
0.51pg-TEQ/m®)
2)
a. (PBDDs/DFs)

PBDDs/DFs 4 PBDDs/DFs 23pg/m*(0.10 88pg/m*)

PBDDs 0.035pg/m*(ND  0.06pg/m®) PBDFs 23pg/m*(0.05 88pg/m*)
0.095pg-TEQ/m*(0  0.37pg-TEQ/m?)
OBDF HpBDFs HxBDFs PeBDFs TeBDFs TeBDDs PeBDFs

( -2 -4)

14 ( 14
) PBDDs/DFs 4 6 ( 3.1pg/m®) 11pg/m®
( 0.015pg-TEQ/m*) 0.053pg-
TEQ/m?
14 ( 16 2
) -5 1 14

47



b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 4 2 0.20pg/m*(ND  0.78pg/m*)

MoBTrCDDs MoBTrCDFs

( -2 -12)
14 ( 0.32pg/m®)
C. (PCDDs/DFs Co-PCB)
PCDDs/DFs Co-PCB 4 PCDDs/DFs Co-PCB
4.7pg/m*(3.3 7.3pg/m®) PCDDs/DFs 3.1pg/m*(1.8 5.2pg/m*) Co-PCB 1.6pg/m*(1.4
2.0pg/m®) 0.037pg-TEQ/m3(0.020 0.052pg-TEQ/m*)
OCDF PeCDFs TeCDFs 0CDD
( -2 -20)
14 ( 0.093pg-TEQ/m®)
14 ( 15 12 )
a. (PBDDs/DFs)
PBDDs/DFs 2 PBDDs/DFs 3,000pg/m?/day (500
5,400pg/m?/day) PBDDs 39pg/m2/day(ND 77pg/m?/day) PBDFs 2,900pg/m?/day (
500 5,300pg/m?/day) 19pg-TEQ/m?/day (1.7 36pg-TEQ/
m?/day)
TeBDFs  PeBDFs  HxBDFs HpBDFs OBDF
« -2 -5)
14 PBDDS/DFs 4 6 ( 360pg/m?/day)
1,200pg/m?/day ( 0.13pg-
TEQ/m?/day) 10pg-TEQ/m?/day 2
b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 2 9.0pg/m?/day(ND 18pg/m?/
day)
MoBHpCDDs
( -2 -13)
14 ( 11pg/m?/day)
C. (PCDDs/DFs Co-PCB)
PCDDs/DFs Co-PCB 2 PCDDs/DFs Co-PCB
1,000pg/m?/day (870 1,200pg/m?/day) PCDDs/DFs 620pg/m?/day (570 660pg/m*/day)
Co-PCB 430pg/m?/day (300 560pg/m?/day) 8.8pg-TEQ/m?/day

(8.3 9.2pg-TEQ/m?/day)
TeCDDs PeCDFs TeCDFs
( -2 -21)
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10 (¢ 21pg-TEQ/m?/day) 14

( 13pg-TEQ/m?/day) 2
10 ( 11 9 )
a. (PBDDs/DFs)

PBDDs/DFs 4 ( ) PBDDs/DFs
95pg/L(20 170pg/L) PBDDs 0-35pg/L(ND 0.7pg/L) PBDFs 95pg/L(19
170pg/L) PBDDs/DFs 13pg/L(0.5 25pg/L) PBDDs
0.45pg/L(0.4 0.5pg/L) PBDFs 12pg/L(ND 24pg/L)

( ) 0.23pg-TEQ/L(0.050 0.41pg-TEQ/L)
0.025pg-TEQ/L(0 0.050pg-TEQ/L) 1

OBDF HpBDFs TeBDDs
« -2 -6)
14 PBDDs/DFs 4 6 ( 2.0pg/L)
( ) 4.4pg/L) (  1.5pg/L)
( 0.0017pg-TEQ/L) ( )
Opg-TEQ/L
b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 4 ( ) 1.5pg/L(1
2pg/L) 2.5pg/L(2 3pg/L)
MoBHpCDDs
( -2 -14)
14 ( 0.40pg/L)
C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 4 ( ) PCDDs/

DFs Co-PCB 55pg/L(21 89pg/L) PCDDs/DFs 35pg/L(5.2 64pg/L) Co-PCB
20pg/L(15 24pg/L) PCDDs/DFs Co-PCB 20pg/L(12
27pg/L) PCDDs/DFs 7.3pg/L(2.6 12pg/L) Co-PCB 12pg/L(9.4 15pg/L)

( ) 0.18pg-TEQ/L(0.053 0.31pg-TEQ/L)

0.050pg-TEQ/L(0.048 0.051pg-TEQ/L)
OCDD HpCDDs TeCDDs OCDF

( -2 -22)
14 ( 0.24pg-TEQ/L)

a. (PBDDs/DFs)

PBDDs/DFs 4 ( ) PBDDs/DFs
1,800pg/g-dry(84 3,600pg/g-dry) PBDDs 20pg/g-dry(13 27pg/g-dry) PBDFs

1,800pg/g-dry(71 3,600pg/g-dry) PBDDs/DFs 720pg/g-dry
(30 1,400pg/g-dry) PBDDs 35pg/g-dry(12 58pg/g-dry) PBDFs 710pg/g-dry
(18 1,400pg/g-dry) ( ) 8.2pg-TEQ/g-dry
(0.37 16pg-TEQ/g-dry) 4.1pg-TEQ/g-dry(0.11 8.1pg-TEQ/
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g-dry)

OBDF  HpBDFs OBDD TeBDDs
« -2 -7)
14 PBDDs/DFs(4 6 ) ( 430pg/g-dry)
( ) 170pg/g-dry) (
64pg/g-dry) ( 5.6pg-TEQ/g-dry)
( ) 4.2pg-TEQ/g-dry) (
1.6pg-TEQ/g-dry)
b. (MoBPCDDs/DFs)
MoBPCDDs/DFs 4 ( ) 48pg/g-
dry(2.9 94pg/g-dry) 53pg/g-dry(11 94pg/g-dry)

MoBHpCDDs MoBHpCDFs MoBHxCDFs

( -2 -15)

14 ( 130pg/g-dry) ( )
C. (PCDDs/DFs Co-PCB)

PCDDs/DFs Co-PCB 4 ( ) PCDDs/DFs
Co-PCB 2,600pg/g-dry(1,400 3,800pg/g-dry) PCDDs/DFs 1,700pg/g-dry(500
2,900pg/g-dry) Co-PCB 880pg/g-dry(860 890pg/g-dry)

PCDDs/DFs Co-PCB 3,400pg/g-dry(2,400 4,300pg/g-dry)  PCDDs/DFs

2,500pg/g-dry(1,600 3,300pg/g-dry) Co-PCB 890pg/g-dry(800 970pg/g-dry)
( ) 5.9pg-TEQ/g-dry(2.9 8.9pg-TEQ/g-dry)
7.0pg-TEQ/g-dry(5.0 8.9pg-TEQ/g-dry)
0CDD

( -2 -23)

14 ( 9.8pg-TEQ/Q) (
)
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3)

TeBDDs
TeBDDs TeBDDs TeBDDs
PeBDDs
PeBDDs PeBDDs PeBDDs
HxBDDs
HxBDDs HxBDDs HxBDDs
HpBDDS
HpBDDs HpBDDs HpBDDs 0BDD
0BDD B PBDDs [ng/mS] 0BDD 0BDD TeBDFS
TeBDFs TeBDFs TeBDFs
] /m3 PeBDF PeBDF PeBpte
PeBDFs PBDFs [ng/m?3] e s € s HXBDFs
HXBDFs HXBDFs HXBDFs HPpBDFs
HPBDFs HpPBDFs HPBDFs oBDF
0BDF OBDF 0BDF .
s
5 0
0 01 0.2 0 0.1 0.2 0 0.1 0.2 ..'
A s
.:TEEDDS
PeBDDs
K
| | | & HxBDDs
h HpBDDSs
» * * * * 080D
TeBDFs
PeBDFs
HxBDFs
k / HpBDFs
N 0BDF
TeBDDs TeBDDs
TeBDDs r
PeBDDS PeBDDs
PeBDDs B PBDDs [ng/L] HxBDDs | HXBDDS
HxBDDs
HpBDDS HpBDDS
HPBDDS B PBDFs [ng/L] 0BDD 0BDD
oBDD TeBDFs TeBDFs
TeBDFs PeBDFs PeBDFs
PeBDFs . ' HXBDFs HXBDFs
HxBDFs HpBDFs HpBDFs
HpBDFs OBDF OBDF
OBDF 0o 1 2 3 0 01 02
0 1 2 3
TeBDDS TeBDDs TeBDDs
PeBDDs PeBDDs | PeBDDS
HXBDDS Hx8DDs | HXxBDDs
HpBDDS HpBDDs | HpBDDS
0BDD oBDD
0BDD L
B PBDDs [ng/m3] TeBDFs TeBDFs | TeBDFs
PeBDFs PeBDFs | PeBDFs
MW PBDFs [ng/m3] HXBDFs HxBDFs | HXxBDFs
HPBDFs HpBDFs HpBDFs
0OBDF OBDF 0BDF
0 0.1 0.2 0.1 D/.Z 3
[ng/m?] : [ng/m?) :
H s
H s
H 4
5
:
STeBDDS
& PeBDDSs
H HXxBDDSs
HpBDDSs
* * » oBDD
TeBDFs
PeBDFS
HxBDFs
HpBDFs
W PBDDs [ng/L] 0BDF
B PBDFs [ng/L] TeBDDs | TeBDDSs
PeBDDs PeBDDs
HxBDDs L HxBDDs
TeBDDs HpBDDs | HpBDDs
PeBDDs 0BDD 0BDD
HxBDDs TeBDFs TeBDFs
HpBDDs PeBDFs PeBDFs
oseo *HxBDFS HXBDFs
TeBDFs r
HPBDFs
PeBDFs osor [ HpBDFs
HxBDFs OBDF
HPBDFs 0 50 100 150 0 05 1
OBDF

0 50

-13 A-2

100 150

o1

PBDDs/DFs




A-1 TBBPA A-2 TBBPA

TBBPA (TBBPA )
A-1
A-2
A-1 A-2
PBDDs/DFs -12 -13
PBDDs/DFs PBDDs/DFs (
0.12ng/mN) ( 0.00022ng-TEQ/m*N)
( )( 980ng/m*N 0.0036ng/m®N)
( 2.4ng/m*N 0.017ng/m®N)
1 4 1 2 TBBPA TBBPA
PBDDs/DFs A-1
PBDDs/DFs (21pg-TEQ/m*)
(2.5pg-TEQ/m*) 1
PBDDs/DFs
PBDDs/DFs PBDDs/DFs
PBDDs/DFs A-2 (130,000
pg/L) Opg-TEQ/L A-1
(80,000pg/L) A-2
(48pg-TEQ/L)
( 37pg-TEQ/L)
TBBPA TBBPA
PBDDs/DFs
PBDDS/DFs A-1 (280pg/L) 1 A-2 (630pg/L) 2
3 (A-1 0.54pg-TEQ/L A-2 1.3pg-TEQ/L)
(10pg-TEQ/L) 1 2
A-2 (Opg-TEQ/L)
2,3,7,8- PBDDs/DFs

o
=)

0.010 25

S
2

0.6 pg-TEQ /m 3

o
~

-
o

0.005

[N
o

[ng-TEQ/m*N]
[pg-TEQ/m*N]

2.5 pg-TEQ /m 3

[pg-TEQ/mN]
o
P

=)
o G

0.000 : ----T --------------- e 1

o

Al A2

-14 ( )
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60

50

40

30

[pg-TEQ/L]

20

L 10 pg-TEQ /L

[pg-TEQ/L]
o

10

i

1 pg-TEQ /L

0 - B
Al A2
-15 ( )
PBDDs/DFs ( ) 14 ) -15( )
PBDDs/DFs TBBPA TBBPA
A-1
PBDDs/DFs 0.010pg-TEQ/m*(4 6
0.0028pg-TEQ/m?) 4 6 ( (4 6
) 0.015pg-TEQ/m*)
PBDDs/DFs (0.37pg-TEQ/m*)
(0.6pg-TEQ/m*)
PBDDs/DFs A-2
2 PBDDs/DFs Opg-TEQ/m?
A-1 PBDDs/DFs
0.050pg-TEQ/L 0.41pg-TEQ/L
A-2 PBDDs/DFs
Opg-TEQ/L 0.050pg-TEQ/L 4 6
Opg-TEQ/L ( 4 6 ) 0.0017pg-
TEQ/L)
PBDDs/DFs A-1 A-2
( A-1 8.1pg-TEQ/g A-2 0.11pg-TEQ/Q)
( A-1 16pg-TEQ/g A-2 0.37pg-TEQ/Q)
4 6 0 8.4 pg-TEQ/g (
4 6 ) 5.6pg-TEQ/Q)
PBDDs/DFs
A-1
PBDDs/DFs
TBBPA TBBPA
PBDDs/DFs PBDDs/DFs
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MoBPCDDs/DFs
PBDDs/DFs
TBBPA
PBDDs/DFs

PBDDs/DFs
PBDDs/DFs

TBBPA TBBPA
PBDDs/DFs
PBDDs/DFs
PBDDs/DFs

TBBPA
TBBPA TBBPA
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